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344a Monday, February 27, 2012strong coupling of SUR1 with Kir6 appears exclusive, but recent studies argue
that SUR1 also associates with and regulates TRPM4, of the transient receptor
potential (TRP) channel family of non-selective cation (NSC) channels. It has
been reported that, following stroke, brain or spinal cord trauma, SUR1 is ex-
pressed de novo in neurovascular cells at the injury site. In these cells, there ap-
pears to be dramatic upregulation of a NSC conductance with TRPM4-like
properties, which seems to be reduced by sulfonylureas and enhanced in pres-
ence of the KATP channel opener diazoxide, leading to the postulation that post-
traumatic NSC currents are determined by SUR1-modulated TRPM4 channels
(Simard et al., J Neurosurg 113: 622-9; 2010). However, direct evidence for
functional association of TRPM4 and SUR1 is lacking. To address this, we per-
formed inside-out membrane patch-clamp of COSm6 cells expressing TRPM4
channels with or without SUR1. TRPM4-mediated, non-selective currents were
Ca2þ-activated, voltage-dependent, underwent desensitization, and were in-
hibited by ATP, but were insensitive to diazoxide, glibenclamide and tolbuta-
mide. These properties were not affected by co-transfection with SUR1 albeit
functional, sulfonylurea-sensitive KATP channels were formed when the same
SUR1 was co-transfected with Kir6.2. In cells co-transfected with Kir6.2,
SUR1 and TRPM4, we measured Ca2þ-independent, KATP-mediated K
þ cur-
rents and Ca2þ-activated, sulfonylurea-insensitive Naþ currents in the same
patch, further showing that SUR1 subunits control KATP channel activity, with-
out affecting TRPM4 channel properties. Co-transfection of TRPM4 and SUR1
does not elicit sulfonylurea-sensitive NSC currents as reported in stroke and
brain injury models, suggesting that functional association of TRPM4 and
SUR1 is unlikely.
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Transient Receptor Potential Melastatin-7 (Trpm7) is a divalent permeant
channel-kinase of unknown function that is ubiquitously expressed, concen-
trated in myocardium during embryonic development, and forms a functional
current in adult murine cardiac myocytes. Using multiple cardiac-targeted
knock-out lines we show that the timing of Trpm7 deletion during embryonic
development variably disrupts adult atrio-ventricular conduction, ventricular
morphology and function without altering total myocardial magnesium, cal-
cium or zinc content. Late embryonic cardiac Trpm7 deletion in aMHC-
Cre-TRPM7fl/fl mice resulted in normal ventricular size and function, while
slightly earlier deletion in aMHC-Cre-TRPM7fl/- mice yielded a bimodal
phenotype in which ~50% develop a dilated, fibrotic cardiomyopathy with im-
paired function and high grade atrioventricular block. Microarray analysis
performed on aMHC-Cre-TRPM7fl/- ventricular tissue revealed 184 differen-
tially expressed genes including significant elevations in Nppa (33-fold),
Nppb (15-fold), TIMP1 (13-fold), Itgb1b3 (13-fold), Postn (12-fold) and re-
ductions in Lgi-1 (20-fold), Pfkb1 (7-fold), Kcnv2 (Kv8.2) (5-fold), Mme
(5-fold), Kcnj3 (GIRK1) (4-fold) and Kcnd2 (Kv4.2) (4-fold). To probe the
importance of Trpm7 in early embryonic cardiac development, we crossed
Trpm7flfl mice with Isl1-Cre and TnT-Cre lines. These early cardiac knock-
outs developed congestive heart failure and died by E11 due to impaired for-
mation of the compact myocardium secondary to arrested myocardial prolif-
eration. Taken together, these results define an essential role for Trpm7 in
normal embryonic myocardial development and suggest that adult cardiac
phenotypes associated with disruptions in Trpm7 arise from defects in myo-
cardial differentiation.
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TRPM8 (transient receptor potential melastatin 8) channels are well established
as the main sensor of cool temperatures in sensory neurons. Recent studiesindicate that its regulation is a complex integration of multiple influences
such as pH, calcium, phosphorylation (PKA, PKC), lipids (PIP2, lysophospho-
lipids). Among lipid modulators of TRPM8, the physiological pathway under-
lying the inhibitory effect of arachidonic acid (AA) remains unknown. Here, we
examined how stimulation of M3 muscarinic acetylcholine receptors by a non-
selective agonist, oxotremorine methiodide (Oxo-M), leads to inhibition of
TRPM8 activity. Using HEK-293 cells heterologously co-expressing M3 re-
ceptors and TRPM8, we demonstrated that activation of M3 receptors triggers
a cascade of events including stimulation of cytosolic calcium dependant phos-
pholipase A2 (cPLA2), degradation of plasma membrane phospholipids, pro-
duction of AA, and decrease of TRPM8 channels activity. The inhibition of
plasma membrane TRPM8-mediated current was mimicked by a direct expo-
sure to AA, a blockade of cPLA2 activity by pharmacological agent AACOCF3
or an siRNA-mediated cPLA2 silencing strategy. Our work elucidates the intra-
cellular functional link between M3 receptor and TRPM8 channel via cPLA2/
AA and suggests a novel physiological mechanism of arachidonate-mediated
regulation of TRPM8 channel activity through Gq/11 protein coupled
receptors.
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The transient receptor potential channel of the melastatin subfamily TRPM8 is
the cold and menthol receptor. Our recent findings indicate that the functional
TRPM8 channels exist in a form of supramolecular complex of protein and
two ubiquitous homopolymers - inorganic polyphosphate (polyP) and polyhy-
droxybutyrate (PHB) (Zakharian et al., 2009). In the current study we are in-
vestigating the role of PHB in TRPM8 channel function. Our studies have
shown that PHB associates with the TRPM8 protein covalently and does not
dissociate from TRPM8 during SDS-PAGE, as has been shown in Western
blot analysis with PHB-antibodies. Further, to identify the PHB binding sites
on the protein, the purified TRPM8 protein was analyzed in matrix-assisted la-
ser desorption/ionization (MALDI) mass spectrometry (MS) experiments
(UMDNJ Proteomics Facility). The results were analyzed with Swiss Proteo-
mics and indicated putative binding sites for PHB on TRPM8. We have iden-
tified a number of peptides, which are covalently bound to PHB. Also, we
performed Ca2þ-imaging experiments on dorsal root ganglion (DRG) neu-
rons, expressing TRPM8 protein alone or with PHB-depolymerase, the en-
zyme that cleaves the short-chain PHB. Reduction of PHB in DRG neurons
was evidenced by confocal microscopy, using the fluorescent dye BODIPY
493/503 as an indicator of the levels of PHB and by immunohistochemical
analysis using PHB-IgG antibodies. We found that co-expression of the
PHB depolymerase in DRG neurons expressing TRPM8 channels significantly
inhibited intracellular Ca2þ signals induced by cold, menthol, and icilin. Our
findings suggest that PHB is a structural compound of the TRPM8 channel
which is covalently attached to its protein part and its presence is essential
for normal channel function.
Zakharian E, Thyagarajan B, French RJ, Pavlov E, Rohacs T (2009) Inorganic
polyphosphate modulates TRPM8 channels. PLoS ONE 4:e5404.
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Ensemble measurements of ion channel currents, made in the presence of
pharmaceutical compounds, enable determination of compound activity
and potency in the form of IC50 and EC50 values, and are traditionally per-
formed with Patch Clamp. An alternative platform for ion channel study in-
volves the formation of artificial bilayers from the contact of lipid
monolayers at aqueous/oil interfaces. This technique has the potential for
automation and parallel measurements. Previous work with this platform
has demonstrated measurements of physiologically relevant ion channels at
the single molecule level. Here we present measurements of the cold and
menthol receptor TRPM8 at the single channel and ensemble level. We stud-
ied the effect of menthol and temperature on the open probability of TRPM8
and found a single-channel conductance of 64 5 6 pS, comparable to
previous work. In addition, we measured ensemble activity of TRPM8 as
a function of temperature and varying PI(4,5)P2 concentration. Our appara-
tus enables introduction of pharmaceutical compounds to the solution
